Patented June 3, .1952 

2,599,147 

PATENT OFFICE 

In: whtc !.R  :represefits: an  aFo'atfc: rlcal- 
.the befizenê::erleS»fëe :from :sulfu, : Hlch .the 
substitun N» ï:n Ore 
in the 1-, 2- and 5-positions, resctively, A and 
A each represent an Ikyl g, d R repre- 
sents a napthlee radial..which bntains one or 
two sulfoc acld"gops ad  bod  the azo 
linkage in ortho:sitioh fo the :hydoxyl group, 
with an agent èlding-omi:ùnder condi- 
tions such at the radical A :!: split off. 
The monoazo-dyestuffs o£ the above formula 
servff as. sa%ng- materlaS -'tan be, ruade- by 

in whïcb R!.represents nromaiic:racl o the 
sten,NH ;OA,.and: .OA:re:,the 
1-». 2 nd G-sition, respetively; nd x 
eaçh 'e9esent-.-an ayl gro:with  oe.h#Oyr 
naphhalne.on0- o :disuloi6 acd Capabtb o 
coÇpng  Qrtho-sition $ohbhyOyl ,grOup. 
_ Since .in 2-hydl0xynphthatenescoupig::takes 
place ..atway8:. the, I-position.but.:neef:.i :.the 
3-sibion, he -expression 'oth0;oeition".. ue 
 th.::regard. to..:a :naphthalene raicat::is:der. 
spd:.. meanhe siti0n: 1: 2 :(or., 3 7: 5:6 7 8) 
only, but hot the position 2:3 (or 6:'.). 
In the amines of the.. above foa serAng as 
dzo-comnen the cal R y be free from 
further substituent  ma.contaîfurther sub- 
stiments,  must be fi:êë om sulf. As 
such substituents têë:come  cnsideratlon, 
for example, t, .ÇçYlfino ahd yl groups 
or halen atoms such as fluorine_ok brome d 
especially chlore. 
fGb 't lfilfidë&. Sèsia =tiht 
fidroebon msiues;-rncfie. 

be ïree ïrom substituents oï" 
stituents. Ge:lly Sieaking, :especiay 
res are obed 
above formula h6 Ufin-:6nly a few, for 
5 example, 1  4, carbon àms  the alkyl groups 
A: and A2. 
As exampl o suh e' there may be 
mentioned: 1.- :ao  2:: 5. deh0xybeene, 
1 - ammo - 2:5 - dïmehoxY - -- Chioëzehê, 
 lO 1 - amo - 2:5 - deh5xy  4 - obenzene, 
1 - amino - 2:5 - dethxy - 4 - eylbenzene., 
1 - amino-2:5-deb ee  - ê-oylaoben- 
zene, 1 - ano  2 - eth.xy  5 - ethoxybenzene, 
15 2:5 - diethoxybenzene, 1 - am"« 2 - methoxy- 
5-butox:ybeene,. lamo=2.:5dieth0xy4ïro- 
beeè, » 1 -an:o ,25 -diehuy4:dhl.orbeeè. 
 coùlg.::domhehts- thêr'e'« c06: :to g- 
sideratio:dor xkmple, thë ïowin y0-- 
thaleneï3::6 - o 3.:8- 
2hydra»hthatene4 :r 
for example, as 
hflidë ' : 
for=vxmple:pne xendered aikle wim-ï.seOi 
40 Crbonafie..-.. desed» the.couling:m::e-fiSn 
 duCte ih the preence.of 
as alcohol or pyride. 
ë : .taaëd: Wit5 radic1 



chlorine atom. 
of the formula 

2,599,147 
For example, monoazo-dyestuffs 

I HO 
C l--_&ikl 
in which the alkyl groups A1 and As may be, for 10 
example, ethyl or advantageously methyl groups. 
With regard to the radical R2, those dyestuffs 
are e. g. of special value in which that radical is 
a-naphthalene radical containing the hydroxyl 
group in the 1-position and is therefore bound to 
the azo-linkage in the 2-position; especially valu- 
able chromiferous compounds being obtained with 
those dyestuffs which contain two sulfonic acid 
groups in the naphthalene radical, for example, 20 
those of the formula 
HO SOH 
"gOûS 
O--.A 
or more especially those of the formula 
HO 30 
O--A l . 
The monoa,o-dyestuffs used as starting ma- 
tertals may, if desired, be isolatd from the oou- 
pling mixture and freed from impurities. In 
general, however, the eoupling mixture as a 
whole and without any intrmediate separation 40 
may be used for the treatment with the agent 
yielding chromium. As a rule itis necessary in 
this case, belote carrying out the reaction with 
the agent yielding chromium, to adjust the pli 
.of the coupling mixture to a value favorable for 45 
the reaction, that is to say, fo tender it weakly 
acid with a mineral acid. 
As agents yielding chromium there corne into 
consideration above all salis of trivalent chro- 
mium, such as chromium fiuoride, chromium sul- 5O 
rate, chromium acetate and chromium fprmate. 
The treatment with the agent yielding chromium 
is carried out under conditions such that the alkyl 
groupA1 is split off. This splitting off with the 
simultaneous formation of the complex chro- 55 
mium compound may be conducted by a method 
in itself known, by carrying out the treatment 
with the-agent yielding chromium, for example, 
with chromium formate or chromium sulfate in 
an aqueous medium, advantageously a mineral 6O 
acid medium, under pressure ata raisid empira- 
turc, for example, a temperature ranging from 
110 ° C. to 140 ° C. 
The chromiferous dyestuffs obtainable by the 
invention are new. They are complex chromium 65 
compounds of monoazo dyestuffs of the general 
formula 
OH HO 
in which R represents an aromatic radical of 
the benzene series free from sulfur, in which the 

represens an alkyl group, and R represens a 
naphthalene radical which contains at least one 
and at the most two sulfonic acid groups and 
is bound to the azo linkage in ortho-position to 
the hydroxyl group. 
These products are suitable above all for dye- 
ing materials of animal origin, such as silk, 
leather and especially wool, and are also suitable 
for dyeing artificial fibers of superpolyamides 
or superpolyurethanes. The dyeings obtainable 
therewith are distinguished by good fastness to 
washing, fulling and light, Furthermore, these 
new products are in general distinguished from 
the known products of similar constitution prin- 
cipallY in that they yield level dyeings of especially 
pure finis, which retain their purity when viewed 
in artificial light. 
The following examples illustrate the invention, 
the parts and percentages being by weight: 
Example I 
15.3 parts of 2:5-dimethoxy-l-aminobenzene 
are diazoti.ed in the usual manner with 7 parts of 
sodium nitrite in the presence of 30 parts of hy- 
drochloric acid of 30 per cent. strength. The 
solution is filtered, and the filtered solution oî 
the diazo compound is run into a solution cooled 
to 10 ° C. of 23 parts of 2-hydroxynaphthalene- 
4-sulfonic acid and 40 parts of anhydrous sodium 
oarbonate in 400 parts of water, while stirring 
well. The greater part of the dyestuff formed 
precipitates, and is separated by filtration. 
corresponds to the formula 
O--CH OH 
--N=N--S OH 
--CHa 
When dry, it is a dark colored substance which 
dissolves in dilute sodium carbonate solution with 
a Bordeaux red coloration and in concentrated 
sulfuric acid with a blue coloration, and dyes 
wool from an acid bath Bordeaux red tints. 
This dyestuff can be converted, advantageously 
without preliminary drying, into ifs complex 
chromium compound. For this purpose the dye- 
stuff paste obtained as described above is stirred 
with 1000 parts of hot water and sufiicient sul- 
furic acid of 10 per cent. strength to produce a 
weakly mineral acid reaction. After the addition 
of a quantityof chromium sulfate [Cr2(SO4)3] 
containing 5.7 parts of Cr, the reaction mixture 
is heated in a lead-lined autoclave fitted with 
stirrlng mechanism at 125-130 ° C. and stirred 
for 20 hours ai that tenperature. The greater 
part of the chromium compound formed precipi- 
tares. After allowing the mixture to cool to room 
temperature the chromium compound which is 
a chromium compound of the monoazo dyestuff 
of thoe formula 
OH OH 
--N 17 S0H 
O--CH 
is separated by filtration and washed with sodium 
chloride solution of 10 per cent. strength. The 
ftlter residue is dissolved in 1000 parts of water 

substituents --N:N--, --OH and --O---Ae are .af 55-60 ° C. by the addition of 20 parts of sodium 
.in the 1-, 2- and 5-po_sit.ions respectively, A 75 .hydroxide solution of 30 per cent. strength. The 



-zlyestuff «OiUtion :is =mixed »with dilue 
.ehlori«aei:threactions neutral litmus. 
e ;estu4sprecipitad by:he dditionoï 
:so Chlorlde. In e dry statet.is a:dark 
-01or,substnce.hich:dsolvesd dilutasodium 
 rb0na sOlutionitlv a ,ioletblue:col0raion 
and in concentrad sulfuric acid-,thaigreen- 
blue coloration, and«dyes :ool from a sulfuc 
acid.,bath ey .level.. ast:.blue:=ints. which...have 
.paticgl.he Saine ,hue-when iewd:in. arcal 
. & hr0mfferouadyestffhávg silar-»pr0per- 
£ies is0ingd-by..usg,.instd 15,3.Dars 
oemeth0xy4tàn0bênzene,  18.1  ar 
:oyl.amïnobenzene ..and .. 6the-wse . ;pro- 
ceeoeg: ::the, manner descibe=aboe. 
" ;I i$3 par. 0i:2 5meoxy:l vamin0bnzne 
 .are:.,copled.wfth-23 .par o£ 2 hdrox-nalïtha - 
lene: 6 -Slfnic.: aid.:,ad .e ïso. OhainêoE mono - 
:destu: hmmedin;the:manner :descr-ied 
in he flrst paragraph of 1 example,a 
fero dyestuff.is-ob.tained .hich _dyes,.p: frm 
a sfilfuc acid bth r.edsh,b!ue t. 
Exemple 2 
18.8pas of 2: 5-methexy-l-amino-4-cloro- 
beene are az0fized in he usual manner wlth 
7 par of sodium nitri in he presence of 30 
par of hydrochloric acidof 30Der cent. strength. 
The resulting clear solution of e diazo 
pound fs run, whfle string we to a solution 
ccled to .20 .C;. o" 31 par:oï :l-hdrxaphtha- 
lene3:: 6edisuonlc::acid and 30: pa. of anhy- 
dusçsdium:carbonate in ,400:pa.of/.wa.ter. 
/Tgar.part of ::destuff:formed precipi- 
s. ::It ceresn :to.the 
 0CH 
en dry it  a dark colozed substance which 
dissolves in water and in dflute sodium carbonate 
solution th a ruby red coloration and in con- 
oentrated sulfuric acid Wïth a blue coloration, 
:::and. dyes:wooI fzom n. acid:batl:blsh-red tints, 
'.:: The: dyest,.can che: conee d : its. compl ex 
-hrom compound :withoutrrnedia.te :sepa- 
l'aon.  For, tls purpose/-.e coupling mixture 
obed as described above  uted with:200 
-«:f:war  and scent :sulfuric:.acid o 10 
per cent. strength to:give a.eaM mineral-acid 
reaction. ter the adtion of a quantity oî 
chromi sfate..[Cr(SOD ] conining 5.7 
parts of Cr, the reaction .mixture  heated in a 
lead-led autoclave fitted with stirrg mecha- 
sm et 120-125  C. and sirred for 15 hours et 
that mperature. ]e greater part of the re- 
sultg chromium compound: precipitates. r 
aowg the whole to cool to room temrature 
)theOmp6u.which . a-hromium,éempound 
thëo :dyestuff,0f theTormula 
CI-- .OaS-- --SOa 
fs seDaraed,b filering.and dVied. 

6 
of tkalI:. hydroxides:with.:. xuby- red:colora-tlon, 
- .in: concentrted .sU-furic acid- wi-th .  id.irty«viét 
 Cdloztion,- and dyes wool froma: sulf.uicïcid 
bath very level, lest, pure reddish blue tints.which 
5 bave practically thesame«hue when ewed in 
artfficia! lght as .in daY!ight. 
..: A.chomiferous .dYçsU hay.g.simfiar:ppr- 
ies - obed, bY' usage-iad:of. 
2;5.- methoxy,lmino-. 4 co0benzç, : i5,3 
-o P ..of .,2:5methoçy-l»amn0bne 
otherise:pocdg, in the .m.nner çdecid 
above, 
.ExoEmp 3 
'153-:,parts 0f ... 2:5«dimethoxy-l,aminobeene 
,15 .ae.::diazotized -in the. :usuel. :manner- with:.7çats 
,Of::sodiu-m:.ntite.,In::the ,presence of.:47par,of 
suuri¢ acid of a8 per.cenksreng.h. :he:solu- 
ion is fllred, and-.,he filred solution of 
OEazo compound Is.r ingo a solugion cooled o 
:gO i0 = C. ofal:.pars of 1.,hyoxynaphghalene-g:8- 
sulfonic acid anoEO par o{ anldrous sodi 
carbonae in 00 par}s of wer,-whfle sring 
weR. he grear..par of he«dyesuR formed 
which ¢oesponds  he formula 
30 HOa 
pe¢IDitates., and.  .is -separated ..... by filtration._. ,... 
:the .'addition of,sodium, cloride. 
,35 !sa :ak. red .substance-wi{ich :dis0t{ç m: 
sodi.carbonate solution .w-th.:a ed cplorgtipn 
 nd .in concentrad ..suguric.. acid..:ïth, a. le 
cbloratin and dges, o1 :from.amacid..bah :ed 
40 The dgtff, can be. conveted,adv.aaçageçly 
:ithout .prenary.. drng,-in .ifs .plbx 
:Chr0mium -comp.ound. : Fo mis.bup6se7 
:stUR»paste obtainedas descbed-above is.stied 
 w!{h:1000 Parts :o, hot.wate:and/su$C{eht:- 
 5 furiç-acid of 10.per cent. :strengçh -to gigea weak- 
ty.. neral.acid reacton,  Agter e:.gd{tipn.0f a 
.Ruanty. of bgsic<comimn-sulgate. 
c0aing.5.7parts_of Cr, the.-reactionmtm.e 
 heated at:115-125  C..an a.lead}lind au{ç.clave 
50 .flttëd .w!th stirring mechanism,-and :stirrêd.for 
.!S:hours et that temperature..The:-greaterpart 
0f the clomum compound *rmed precipita,es 
]e precipitation can be completed by the ad- 
dition of sodium cl0ride. ]e dyestuff which fs 
55 a chromium compound of .the.mpnoazo-dyestuff 
of the formula 
.-OH H0  SOaH 
65 ;isseparated bYfilration-a*te coeli-ng çle*mixture 
roomgemçeraure. : tmthe dry:state.iis-u-dark 
 01or ed:powder :hich-.dissots. inç}diluge: so-im 
 Cbnage lution.with a:red-blue,çoloratio-and 
in concentrated suguric acid witl» a viotet«ed 
70 ,:¢oloration»:gnd..dyes: woot4om a--sulfuic -acid 
bath-veryqeveL .*ast.ï blue, tint..wlicl» bave :.pac- 
:ticRy,:the .saine hue=-when -ewed- -in...ari.ficial 
-tight-as--in.dyth. 

it fs a dark colored substance which dissolves in :.A::chronferous-dyestuff having..similar-proper- 
water with a blue coloration:_in:flfluted solutions . °tiesais 0btained.:by,u'mg-instedd!0f 



7 
2:5-dimethoxy-l-aminobenzene, 18.8 parts of 
2:5 - dimethoxy- 4 -chloro«l-amlnobenzene and 
otherwise proceeding in the manner described 
above. 
Example 4 5 
19.8 parts of 2:5-dimethoxy-4-nitro-l-amino- 
benzene àre diazotized in the usual manner with 
7 parts of sodium nitrite in the presence of 115 
purts of hydrochloric acid of 30 per cent. strength. 
The solution is filtered, and the tered solution 10 
of the diazo compound is run, while stirring well 
into a solution cooled to 10 ° C. of 23 parts of 2- 
hydroxynaphthalene-4-sulïonic acid and 100 
parts of anhydrous sodium carbonate in 800 parts 
of water. The greater part of the dyestuff 15 
formed precipitates and is separated by filtration. 
It corresponds to the formula 
0--CH HO 
--N=N-- S O H 20 
IO--CH 25 
When dry it is a dark red substance which dis- 
solves in dilute sodium carbonate solution with a 
Bordeaux red coloration and in concentrated sul- 
furic acid with a blue coloration, and dyes wool 
from an acid bath red tints. 30 
The dyestuff can be converted, advantageously 
without preliminary drying, into its complex 
chromium compound. For this purpose the dye- 
stuff paste obtained as described above is stirred 
with 1000 parts of hot water and sufllcient sul- 
furic acid of 10 per cent. strength to produce a 
weakly mineral acid reaction. After the addition 
of a quantity of chromium sulfate [Cm(SOD3] 
containing 5.7 parts of Cr, the reaction mixture 
is heated at 120-125 ° C. in a lead-lined autoclave 
fltted with stirring mechanism and stirred for 20 
hours at that temperature. The greater part of 
the chromium compound formed precipitates. It 
is separated by flltering while hot, and washed 
with hot water until the initially yellow flltrate 
bas a pure bluish tint. The ter residue is 45 
heated at 60 ° C. with 200 parts of hot water and 
15 parts of sodium hydroxide solution, of 30 per 
cent. strength, whereby the chromiferou.s dyestuff 
dissolves. The dyestuff solution is filtered and the 
complex chromium compound which is a com- 
plex chromium compound of the monoazo-dye- 
stuff of the formula 
OH HO 
(--CH 60 
may be separated therefrom by the addition of 
sodium chloride and neutralisation with dilute 
hydrochloric acid. In the dry state the dyestuff 
is a dark colored substance which dissolves in 
dilute sodium carbonate solution with a dull 
violet-blue coloration and in concentrated sul- 
furic acid with a grey-blue coloration, and dyes 
wool from a sulfuric acid bath very level fast 
grey-blue tints. 
A chromfferous dyestuff having similar dyeing 70 
properties is obtained by using inst¢ad of the 2- 
hydroxynaphthalene-4-sulfonic aci_d, the saine 
quantity of 2-hydroxynaphthalene-6-sulïonic 
acid, carrying out the chroming operation in the 
autoclave for 25 hours at 125-130 ° C. and other- . 

8 
wise proceeding in the manner described above. 
The dyestuff so obtalned is a dark powder which 
dlssolves in dilute sodium carbonate solution with 
a blue coloration and in concentrated sulfuric 
acid with a Bordeaux red coloration and dyes 
wool from a sulfuric acid bath very level fast 
grey-blue tints. 
Example 5 
100 parts of well wetted wool are entered at 40 ° 
C. into a dyebath which contains 2 parts of the 
chromiferous dyestuff obtainable as desclbed in 
the first and second paragraphs of Example 2, 40 
parts of sulfuric acid of 10 per cent. strength and 
3000 parts of water. The bath is slowly heated 
to the boil. After boiling for /4 hour a further 
40 parts of sulfuric acid of 10 per cent. strength 
are added and dyeing is carried on for 1½ hours 
at the boil. The wool ls then rinsed in cold water 
and dried. It is dyed a pure blue tint. 
Having thus described the invention, what fs 
claimed is: 
1. A complex chromium compound of a mono- 
azo-dyestuff of the formula 
OH 
_ o 
x 
--CH 
in Whlch I represents a naphthalene radical 
which contains at least one and ai most two sul- 
fonic acid groups and which is bound fo the azo- 
35 linkage in ortho-posiion fo the hydroxyl group 
and X represents a member selected from the 
group consisting of a hydrogen atom and a halo- 
gen atom. 
2. A complex chromium compound of a mono- 
40 azo-dyestuff of the formula 
OH 
CI--_CH a 
in which R. represents a naphthalene radical 
which contains at least one and at the most two 
50 sulfonic acid groups and which is bound to the 
azo-group in ortho-position to the hydroxyl 
group. 
3. A complex chromium compound of a mono- 
azo-dyestuff of the formula 
OH 
O--CH 
in which R represents a naphthalene radical 
which contalns at least one and at most two sul- 
65 fonic acid groups and which is bound to the azo- 
group in ortho-position to the hydroxyl group. 
4. A complex chromium compound of the 
mon0azo-dyestuff of the formula 
OH HO 



9 
5. A comp|ex chromium compound of the 
monoazo-dyestuff of the formula 
OH Fro SOaH ,. 
6. A complex chromlum compound of the lo 
monoazo-dyestuff of the formula 
OH OH 

, WILLY WIDMER. 20 
 JAICOR BRASSEL. 
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